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£ 1 
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^ °1# ^tt ^^JL^l^l {SURFACE LIGHT SOURCE DEVICE AND LIQUID CRYSTAL 
DISPLAY DEVICE HAVING THE SAME} 
4^] 

5E. l£- -g- 1 ^Al<^]6j) A>A]£0)4. 

S. 2^ .£ 1^ A-A» nfs^ ^£.^1^. 
£ 3a^ £ 2S\ ^ 1 £A]t!- ^^£o]cf. 

£ 3b^ £ 2^] 2 7l^-g- £A|j[ 5§^ £ olcf. 

£ 5tt £ 1^ S-Sfl A>A]£ol4. 

£ 6£r -& *H 2 <*\i& £AltV 7fl^JEolcl-. 

S. 70. i£^oj aj| 3 ^Ajoflofl o]*V ^11- yfl^Hol^. 

-£ 8^ *fl 4 ^Al^ofl o}^}. ig^-^ 7fl^£olcf . 

£ 9tt X] 5 ^Al^ofl o}*V £A]*V 7fl^£o]cf. 

i 10^ 6 ^*HH ^tb 7fl^£olcf. 

£ 11-^ 7 ^Al^]ofl o]*> ^-^11- ^Al^V 7fl^£olcf. 

£ 12^r 51 1<H 51*1 € ^-¥-1" 1 7|^oj ^1 1 ^ ^ ^1 2 ^ofl s.^- 

* £A]t»- 7fl^£0lT^-. 

-£ 13a^ X| 8 ^A}^ofl o]^ £M 51*1?!- 7fl^£o}cf. 

47-4 



1020030054771 #^ 2003/9/19 

S. 13b^ £ 13a^ A ^ 

£ 14a^ *l) 9 ^1^6) ^tb 3E.Altb 7H^£o)cf. 

£. 14b^ afl 9 *UH1^ ^*HH ^tr ^3N1 » 7fl^S.o] 

£ 15tt 3tr ^ ^fl -g-ofl A}-Al£olcf. 

<19> ^^-^ ^ o]^- ^ oW^ S a1#*H] ^ ?A°-3-, ^] ^ ^5. 

3711 ^7>A]^ ojAj-o} ^Al^^^- ^4 ^Al^l ^ OH- ofl^ £Al 

<20> ^tiV^o.^, ^(Liquid Crystal, LC)£r ZL^l^ ofl^ f^^o} s.^ , *}7j|2| 

w oHHl ttfBM tifl^o] ^71^ ^ ^ tifl^ofl rfl-§-o"H ^ £^Rr 

<2i> ^^^Al^l (Liquid Crystal Display device, LCD)^ *1H€ ^-£71- 5E. 

afl^-^l ^cfl-g- , -f-^I 7)7], TV ^r^l7l(liq U id crystal television receiver) ^ 

4-^ ^ ^ -f-ofl ^sl ^r-g-sl^. 5M. 
<22> ofl^ SA i^i^ ofl^^. ^,1 oji^ ^oj 4e ^ on ^ oil ^^r^r 

oil 2)f>}°$ SAltbcf. 
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sfB^ sj-i^^-Cpixel electrode), ^-f- 3^ (common electrode) ^ sj-i^i^- 

4 ^f^^l A\o)6\] 7fl7fl^ ofl^ o. S o]=^^cf. 5^*1^8- «fl^Holl tfl^H 4^7HS. 
ol^^ZL, ^§-#^8: SH^^ rfl^H 1 7flsL 7 j. g^*} ^ofli^ 3.^0}- 

(pixel voltageH ^J-slfe (Thin Film Transistor, TFT)7> <3£^ ^ ^^.^ 

, ^-f-^i^Ml^ ell^i ^dereference volt age) °1 tl7>^cf. %^ t^S. ^ °A 

^ *>aflS. *W *rH* ^4tr s)-eo| ^ 

^ ^H(Cold Cathode Fluorescent Lamp, CCFL) J£-^ £H ^ tj.ol£.= (Light 

Emitting Diode, LED)7> A>-§-^r}-. ^-g-^-^ wvxi efln^ fl£7> ^-JL, z]_o , 

Ot^j. T=4"^# SHr^. , ^-g-q-^^; Hj-^l igH ^ Cfol^^l- £i=- ^J-Efa. 

H^CLight Guide Panel, LGP), SH* ^-7fl (di f fusion member) 3l AlHCprism sheet) 

-f-*r ^ W -^-^ (optical member)!- S^-tr^r. 4^ , ^^-^ «<J-^ gc^ ^ 



47-6 



1020030054771 #3 ^^>: 2003/9/19 

<26> uJ-eH, #2fl ^1^^" ^^-S.^, ^3 1 -H-*}^ 

^ ^Bfl^ ^ f£f ^ # a>£ ^ 35: -g-°^.§- a7l ) ^Va]^ 

<28> ojss). ^ £ g-igdj ^ ! S^-g- ^-^^>7l 

<29> g:^ ^-tgcq ^1 2 ^-^*>7l *§^€ 

Sr glL ^*HM #A>£)^. ^-g-Sfl, #^-g-*fl # #ol #A}S)if If-g^ ^ ^ sj 

<H ^^5. £3*1 71^ % SL^Rr #*1« *r 

<30> tg-tgofl o]*}-^ £#<£ §if ^-o. ^ ^ ^-A]-A]^ ^£ 5J -g-0_J 



<32> 



<33> 
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<34> £1^^ <£^°} ^1 1 9\^V <2\% A\X\^_o)t\. £ 2r £ 12| 

A-A# ^ *A&& ^3E.o]cf. 
<35> S. 1 ^ 5. 2« -g- 4J*H°fl ^1(300)^ ^^1(100) ^ # 

^^-(200)1- JE.^-tb4. 
<36> ^-^^-^1(100)^ ifl-M #JL, ^^HHxr ^3*1 ^ 2^-S; 

280)°1 ^^tf. # ^-^-(200)^ #^l-g-*ll(100) ^ #(280)°] ^^M, 

#(280)^8- ^#(290).2.S. ^^Al^lt^-. ^#(290)^- #€-§-31 (100)^1 Ml-^H ^ 

#(290 HI ^ ^ $5. ^Hr^-. 

<37> £ 2# ^S*^, -a^oflofl ^ tb #^^-^1(100)^ 2fl 1 71^(110), *)1 2 7l#(120), 

^-§-^-^(130), 33(140) g # ^^-(150)* if-^cf. 
<38> £ 3a^ £. 22) 2)1 1 7]^-^ sg^Holi}. 

<39> £ 2 ^ E 3* #2:^, ^| 1 71^(110)^8: ^2f#°l -fre)^ -fr^>* 7}&°] 

A. €■ ^*HH1>H, ^1 1 71^(110)^: -B-5] 7]^olj7 ( #ii|HH ^Hr4. ^ 1 7^ 

(110) #°Hfe »1 1 ^-8-^^(112) ^ ##^> <^^(114)# 5£^cf. afl 1 U-g-<g^(112)£r % 
#A> ^^(114)-i: 

<40> *fl 1 7l^r(110)^r 211 1 ^ 211 1 ^(lll)^ *Fr-£-fe 211 2 £(113)* i^*Vcf . 

211 1 £(111) ^ 211 2 £(113)£r -$5. *BM±*1, ^°]S. 3 7flfil ^r£(115)»°ll o^^^ 

4. 211 1 71^(110)21 *13(115)-M 711^011 9)T5}cx\ ^3^, £ 1 7 J 

#(110)£r 4 7flsl ^(115)*# 211 1 7l#(no)£- a>z^- #eflo|H ^#-§- 
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<4i> £ 3b^ £ 2^ Xl 2 71^-g; S.^)^ 

<42> 2 31 5. 3b» %^*>^ , Xl 2 7l#(120)£- ^4^r°l -frA}^- ^ 7 ]$. 0 ) 

4. ¥ ^HHH, Xl 2 71^(120)^: -B-Hl 71^1^1, 2 7l^-(120)^r l^HH £fe 
4. 2 7l^r(120)^r Xl 2 ^-§-^^(122) ^ ^^(124)* i^t!"^. Xl 2 ^-g-^^ 

(122)£r #1^3 cg^( 12 4)o. ^cf. 

<43> Xl 2 71^(120)^: Xl 3 *3(121) ^ Xl 3 ^(121)4 v}^^ xl 4 ^(123)* 5.^4. 

Xl 3 ^(121) ^ Xl 4 ^(123)^ ^<^£ 3 7fl4 ^ (125)#°ll <£^4. *)1 2 71^(120)^] ^ 
^^(125)1-^ 7fl^o]l o}<|r}<*| ^^5]^, M. ^A]^ofl^ ^) 2 71^(120)^: 4 7fl2} =§=^ 

(125 )€-§• oj-eM ^Hl 2 7l^r(120)-B- Af^- -isfloljE W# 5Hr4. 

<44> £ 2» ^S^, ^-§-^-^(130)^ Xl 1 71^(110)^1 Xl 1 ^-§-^^(112) ^ Xl 2 71^: 

(120)^1 Xl 2 ^^^^(122)^1 wfl^l^^-. ^^^(130)^] Xl 1 7l^r(110)^ ^-#a> ^ 

^(114) ^ XI 2 7]^r(120)^l 3h£># ^(124)4 ^sfl^ tfaj-^ ^#0) ^^4. 

^Al^cilA^ ^-g-^7fl(l30)^ Xl 1 7l:&(110)4 XI 1 ^-£-^(112) ^ Xl 2 71^(120)^1 
X] 2 ^3-<g<3U22)-S- 44*i tifl^sl^^ ^SLS. a}z}- ^3l<y $He4. H-g-Jf-Xl(130)^r 

XI 1 71^(110) ZL^ XI 2 71^(120)4 -g-^ ^ °ll# ^4^- ol^^l 

4. 

<45> ^-g-¥-X](130)^ X] 1 ^4^(132) ^ XI 2 ^4^(134)-§- i^4. X] 1 ^4#U32) 

£r XI 1 7l#(110)4 XI 1 ^-£-^4(112)4 °FrliLxr Xl 1 ^-g-^fXl ^(1303)^1 3^€4. Xl 
2 34#(134)£r XI 2 71^(120)^1 XI 2 ^^(122)4 °>^^ Xl 2 ^-g-^Xl £(130b)°fl 
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<46> 5E 4^ S. 1^ £-Sfl A>Alio]c|-. 

<47> s. 2 ^ £ 4# , ^^(140)^ Xl 1 71^(110)^1 ^"#A>ig <3<*(114) ^ Xl 2 

71^(120)2] 3h£48 ^ (124)21 7>H°ll uj-^ ^ol£ 2 711 °1^S ^tH=r 

. 3^(i40)*fl si*H ^*Hm 3<H:e 2 7flsq ^ ^-*Ki36)°l ^^cK ^HHH, A 

3^(140)-°r £ 4*fl 2^711 2] Xl 1 ^-ir ^ n^S. ^^4. A ^ 

(140)^: Xl 1 3^(141) ^ Xl 2 ^(142)1- A 3^(140)^ £ 4°fl ^*}$. 2\-g_7)) 

2} Xl 2 ^* ^ ^ ^^rXl wfl^l^nf. 

<48> z}- ^^(140)^1 ^ i ^ol(Ll)^ JSL-f %-<£*\^, 4 ^^(140)^1 Xl 1 ^ ^°1 

(Ll)^ ^^(124)^1 Xl 1 ^^l(L2)i4^ #711 A 3^(140)£r XI 1 # 

^-(141) 2^ Xl 2 #-¥-(142) ^ *]}=. is}^7\ ^-g-^7lKl30)<Hl ^#£l£^- tifl^mcl-. 3 
^(140) # 3^(143)£r XI 1 ^(141)7> ^^711(130)^ wfl^slJi, 

3*1(140) ^ ^ ^tfl(144)^r XI 2 #^-(142)71- ^-g-^-Xl ( 130)2}- ^11*1^1}. 

<49> n}^, A ^^(140)»-°r XI 2 7l^-( 120)^1 3hfl-<«8 <3<3(124HH ^ZLXla. ^EflS «fl 

^l^lcf . ^1^X1^. $3)3. tifl^l^ ^ ^^(140)oll Sl*V°i ^^(136)^ *r*8 
^ ^-(serpentine shape)-°r #7fl 

<50> £ 4 oil jeaI^ w>^1- ^-ol ^^(140)^- xlnXl^i ^Efls. ^^^-o.^, ^ 3*1 (140 H 

2l*M ^€ ^ ^-^:(136)ofl^ ^ *&&7}^7} afl^mcl-. £221 cl^ 3^ 

-*ML 126-8: ^7>i» ^°g^>7l 2ltt y o V ^l7>^ iBolcf. 
<5i> £ 5^ £ 121 #^-§-Xl» -£-*)! iAltb AfAl^olcf. 
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< 52 > £ 51- #2:3^, A 3^(145)^ A 1 *o Vt 2 zJ°l(L3)*r 3-if- ^-«JSM , 2\ ^^(145)^ 

A 1 ^ ^°l(L3)*r ^(124)3 *ll 1 ^ ^1(L4)2J- ^«y*>^. ^*\, A 3^ 

(145)^ A 1 #Jf(141a) ^ A 2 ^(142a)7> ^-g-^fl(130H) afl^t}. tr^ , 

ojs}. £o) ^^(145)^. nfl*)^- ?$J>- t 2\ ^^(145)^1 ^ <^tb ^ilS. « 0 V # 

7fit ^°^}7) nfl-f o]^. ^XMHa^ 4 ^^(i45)ofl ^^(146)* 

^ ^ ^ ^^(136)^1 <Sn<LsL *S#7}+7\ ^€ ^ SlS^ 

<53> JE 2 3? 3E. 4* tj-A] ^s>^, # 1^-^(150)^ 2^(140 HI z|- 

^■^V(l36).9.S-¥-Ei #(280)# ^-^^1^14. # ^H.(i 50 )^ ^ i ^^(i 54 ) ( *j| 2 
(156), u o>^i7>i(152) ^ (158)1- 

<54> ^il i ^#^(154)^: A 1 7l^r(110)^ ^1 1 ^(lllHl ^^^cf. A 1 ^#^(154)£t A 

1 ^(111)^ ^*H1 ^ A 1 ^(lllHl 3f-&*HSL3. ^€ ^ ^cf. 

°\M*\ 4 1 ^##(154)^ A 1 ^(lll)oll ^-g-^S. ^€4. ^^l^O-S, A 1 
(154)^ *fl 1 ^(111) # 3*a(140)-4 3#*Rr ^~g-* ^]5>1^>J1 ^1 1 ^(lll)ofl 5L^ 
cf. ^AjofloflA^ *f| i tg^( 15 4)0- ^ x ^(hd^) «.^-^o.s ^* r 7l ^*|H *fl 1 ^ 
##(154)£r «o V ^-°3. *fl 1 ^##(154)^8: 

(non-visible ray)* 7>a]^(280, <>l*r ^tW-^-S. ^ a] ^1 cj- . 

<55> 2 ^#(156)£- 3^ (140)^ ^ *ll 2 7l^:(120)^| *l] 3 ^(121)3] ^ofl qs§ 

A 2 ^W(156)* 3^(140) ^ *fl 2 71^(120)2] 3 ^(121H1 ^*$-&\7] , 
A 2 ^#^(156)£r ^HBflol « 0 V^ *§<%&X%. A 2 ^##(156)^: A 1 ^^(154)2f n]- 

^l^Jjf ^ wl7>Al^-Ai (non-visible ray)* #(280).2.5. ^^Al^lcf. 
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<56> *&#7\M152)^ Xl 1 71^(110) , X| 2 7)^(120) ^ z^(l40)Xl fil^H t# 

^•?>(136)f>4 ^€^1-. «<J-€7>^(152)fe #3H] ^*><X «1 7}*]%# (non-visible ray)^: ^ 
H o V ^7>^(152)^ ^-8r(Hg)2f ^1 <4 a ^(Argon) , 3LXflfe(Xenon) , 3 ^(Krypton) -f- 
^ 3<X-£ 1 7H ol^-o] i^Sj ^ ojuf. 

<57> £ 1 ^ £ 2°fl «J-^^<y- ol 7^(158)^ ^ ^^(136)ofl #31^- « 0 >^7l- 

i(152)S^-Ei wl7>Al^-Ai# iHH^m. ^ ^-?>(136)Xl °a^.7l7l $|*fl>M l**!^ 

<=1 7^(158)^ X] 1 ^(158a) 35 Xl 2 *l^-(158b)-8: X#th}. ^l7>^-(158)^ Xl 1 

*i^-(158a) ^ Xl 2 £^-(158b)£r %Q -g-*fl(100)£l ifl-^Xl afl^Tm, Xl 1 ^^(158a) ^ 
XI 2 #^-(158b) # ^>M-7> %Q -g-Xl(100)3 vfl^-Xl tifl^sl7li4, X] 1 ^^-(158a) ^ Xl 

2 ^(158b) 3.^-7} %Q ^-Xl(lOO)^ afl^l^ ^ ojcf. ^aHH*| wj-^l^^- °\7\ 

-^(158)^- 3.^ ^ -g-XK 100)3 St]^-o\) ufl^^cf. aj-^^i<y- ^7l-^-(158)^ ^ ~ ^kV3 
U-^^^J-i- ^-^(136)^ 917}^, o]e_ o]«fl ^ -e-^qoo)^ tfl-^-Xl tifl^]^ ^^7>>i 

(152)^ <X£5j-(3^r ^ ^7i(136)XH^ wl7M^-Alol Mj-^t}. 

<58> £ 21- cfA] > ^Al^ofl #€-g-XK 100)X1 *]$r XI 1 7m(110) ^ XI 2 

71^(120)^- -f-*fl #(280) <X ^^cf. XI 1 7l^r(110) ^ Xl 2 7l^(120)<X 3.^- ^7l^c>l 
-S , Xl 1 7l^(110Hl Xl 1 ^#fKl54) ^ XI 2 71^(120)^1 XI 2 ^#fKl56)<X 91 
71 nfl^-olcl-. 

<59> #<X, #tfl£. 12: lXi#XH XI ^ ^ Xl°l ^^#eflo] sfl^oj ^AlTfl #2* 

slJl, 12: cl^sflol XI ^ ^ Xl^l cl^l-sflol A>olofl ti)1^5l<X o^tij-^o.^ #-§: 

*>^r f-* Xl^l^Jl, SAl^l^ ^H^o.^ c^s-sflol-i. ^^^>7l XI 
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<eo> nJ-eM, ^H^fe ^ *^l^l7l ^"-gr #a>a]^ ^7} ^ 

AS^ ^-i: #A>Al7l^l 6^4. XI 2 ^^(156) ^ Xl 2 71^(120)^1 Xl 3 ^(121)^1 a>o] 
# ^r#(128)°l c-1 ^ ojcf. # ti>A>^(i28)^r XI 2 71^(120)^1 Xl 3 ^(121) 

-§- ^}tt XI 1 71^(110)^ *q 1 ^(lll)^r ^S}^ ^-8- «J-A>Al^cl-. # a_VA> 

#(128)£ ^^)^ai 2 03), ElE}^-(Ti0 3 )-^S- ol^ol^lcf. 3- alAl.^(i28)^r c|i 

#eflol7> ol^- *l<g*Kr #(120)# z]^z]}o)7} 0)^.0] x}^ ^f&o_£. ^ 

<ei> s. 1 ^ £ 2 » cf Al % ^-^-(200)^ ^ -g-#(136HH lH3tr #(280)^- 

(200)^ XI 1 71^(110)^1 XI 2 ^(113H1 #^-t> ^1^(210)014. #3^]; 2f|^i(210)^r 

XI 2 ^(113)31 S^2l 7l^7l# ^7>Al7lJl, olS ol*|) ^)) 2 ^(113)^-^-E-l #A>£)^ 

<62> ^. AjAj^oflA^ # ^Aj.j=L(200)^r XI 1 71^(110)51 ^1 2 ^(113H S.Hfl» ^}*rfe Afl 

B. -i-el-^E-Ksand blaster) ZLBr?!^ (grinding) y o Vl tHl ^)*H ^^TiM-, ^-f^e.^ 

4i( hydrogen fluoride, HF)^1 ^^><^ 0.5. ^ ojcf 

<63> aJaHHI s^ig, ^^-tr ^*M: 5Hr #^-g-Xl(100HH ^11 £1= 

#(280)-*- iH^r^, #€-g-Xl(100HH #(280)# ^-g-XlUOOHH tfA] 3^ 

<64> ^jAloj] 2 
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<65> £ 6f ^ Xl 2 ^}<AM 7)]^£olcf. z\) 2 ^*HH 

€ ^€ ^*\, ^-XH tfl«M*r ^AHl lofl^sq- 

< 66 > £ 6* Xl 1 7]^-(110)^ Xl 2 ^(113H # ^^-(200)21 ^-«H+ 2fl 

^1(220)^ Xl 1 3ifl^i(222) ^ Xl 2 Xl^(224)-2.3. o] ^o^^lcf. i #sK_V sfl 

*2(222)£- ^-#a> <^^(114) # Xl 1 ^(lUaHl y fl^l^^, Xl 2 #«H+ 3^(224)^: ^#a> 
^^(114) ^ Xl 2 <^(114bH «fl^l^^. 

<67> XI i <3<*(114a)£r Xl 1 ^(111) ^ 2^(140)4 <g^°lul, Xl 2 

(114b)£r Xl 1 ^(111) ^ 3* (140) 4 ^#*Rr <3<*M4. X) i ^^(H4a)^l Xl 1 # 

SK* 3fl€(222)^r S.^f- Xl 1 EL7]% #JL, ^*H1 Xl 1 7^7} «fl^^cf. 

<68> ^ f 2 ^^(114b)°fl tifl^l^ Xl 2 #3H> Bfl^i(224)^: XI 1 ^€(222)4 n> 

^MS. XI 1 37l# ^"Jl, ^ ^^ofl i 7 fl^^.cf XI 2 7fl^7> afl^^cf. X] 2 ^ 

^(114b)Xl wfl*l£ XI 2 3}|^(224)^ 7 fl^7> X] 1 ^(lUaHl afl^l^ *fl l #3^}- b]| 

€(222)^ 7H^cf ^ 2 <3<3(114b)olH£| 3£» XI 1 ^UUaHH^ *)J£2]- 

<69> ^Al^ofl fij^, #^-g-Xl(100Hl # 3KHK200)-!- 3^(140)<X 

XI 2 ^^(114b) ^ ^^(I40)ol ^sl*l XI 1 ^(lUaHH cfs. ^S afl^^ 

3^(140)<X ^^^)^ XI 2 ^^(114b) ^ 3t*(140)<X ^3*1 XI 1 <3<3(114bH 

^ ^» ^KHK 290 )<X #A>^ ^ ^^s. 
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<70> ^*]ofl 3 

<7i> £ 7^ ^ l^o} 3 ^*HH o^tb #*1» £*l^r 7fl^£olcf. 3 ^HH 

£ oq-^i, -JjMN cflsH^ «i 

< 72 > £ 7^- ^-S^, 1 71^(110)^ *fl 2 <3(113H 3^ # ^^-(220)^ ^JKb 4 

^(220)^8: 31 1 #sK> 3flH(225) ^ 31 2 3Jfl el (226)^.3. ojs^^lcf. *fl l ^-^-a> ^ 

ifd(225)-gr <3^(114) # 31 1 <g^(114aHl «fl^S]Jl ( 31 2 #5H+ ^^1(226)^: ^#^> 

<3^(114) f ^1 2 <3^(114bHl afl^)^cf. 

<73> 1 <3<*(114a)£r 31 1 ^(111) # ^^(140)4 ^#^1 ^^H^, 31 2 ^ 

(114b)£r 31 1 ^(111) # 3«H140)^ ^^l^. 31 1 ^(lUaHl 31 1 # 

JH> Zfl€(225)£r ^ ^*H1 3l 1 7fl^7f afl*l£U, 31 1 3.711- ^Hr4. 

<74> ^ f *)] 2 <3<3(114bHl «fl^l^ 31 2 #tK> 31€(226)£- 31 1 #3K3: 2fl€(225)ii4 

^ 31 2 a. 711- ^ ^*H1 1 7fl^ 2 7H^7> wfl^mcf. 31 2 

(114bHl 31 2 4^(226)^1 31 2 H7l7> 1 <3 <sj (114aH a fl*l^ 31 1 3.7)2. 

cf €• ^^r 31 2 <3<*(114bHH°] *fl i <3<*Kii4a)2}- i^<5>7fl *>7l ^^-olcf. 

<75> ^. ^a^H o^}t£, ^-g-3l(100Hl % sKPf(200)2l 4^(220)^: ^ 

<3(140)°1 31 2 <8^(114b) ^ ^^(140)^1 ^^Sl^l 8££r 31 1 ^^(114a)13 

47-15 



'1020030054771 °J*>: 2003/9/19 

cf€- 3.7)3- «fl*l*H 3^(140)*1 ^S}^ *fl 2 <3^(114b) ^ z^(l40)°l ^3*1 



<76> -*3*H1 4 

<77> i 8^r ^- ^"^^ *fl 4 ^Al^o)] o^tb 7fl^£olcf. ^ 4 ^Al^ofl 

^TT 15] # ^-AV^ Tfliq^ ^Ajoj] lofl -g-Oj 

^>4. oi-eM, JjMN ^*H1 H^sq- -^^tl- #S #Jl3. M-Eflfljl ZL 

<78> £ 8* ^-S*>^, # ^^-(200)^ 1 71^(110)21 2 ^(113)°ll wfl^l^cf. ^] 2 

^(113H1 «fl^l^ # 3KPf(200)Tr ^-^(230)* i^-tb^. -¥-^(230)^ ^ 

° s v ^*l ^efl# 5Hr4-. ^HHH, ^(230)^ *ll 1 71^(110) ^ ^-7l(air)^ A 

% S.^- ^-SH* ^(230)^ a 711- ^^4. -¥-^(230)^ 

^-^-a]- -^-711(230)21 a^ofl^ oj^j j^tg ^*MN 2l*H ^1 1 71^(110)^1 *fl 2 ^(113)^ 

<79> ^ ^?J:(136H*| #(280)£r *)1 1 71^(110)51 l ^(111)# 

# -?-^(230)<Hl JE^th}. ^sl^, -^-711(230)^1 H^tb #(280)£r ^71 ^ z\] 1 7]% 

(110)31- cfs. % #^#^r ^ ^-^-LV -^-711 (230)^1 S^l «>a> SE^ -^K 230)1- -f- 

^V^^ ^-aVsIji, 01 S oisfl ^-7>( 136)^1^1 #(280 HI «1*H -S-^f ^"^^r 

» 5>7ll €4. 
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<80> ^aHH 2)*}i£ t ^?i(136HH 1^^. #(280)£- 1 71^(110)^ *1] 2 ^ 

(113H «fl^l^ -*M (230)41 £}*H 5H*=H ^-^tb £fe 5KHK290H1 



<8i> ^ a] 5 

< 82 > s. ^ 5 ^A]^]cH] 21 *V ^1!- £Al*V 7 fl^io]cf. ^1 5 ^Al^ofl 

-^^^ -*MM tflsrH^ ^Hl H *1 ^ -g-^*!- #s ^ss. M-Bfiflji zl 

<83> £ 9* ^S*}^, # ^^-(200)^- ^1 1 71^(100)^ 2 ^(113H tifl^l^cf. *ll 2 

^(113H1 # ^]°f (200)^r -^-^(240)* 3.^4. ^(240)^ ^ 

^efll- £Hr4. ^HHH , #§KV -¥-^(240)^ 1 71^(110) ^ ^7lfif tJ-S- # 
#^1-^- #^HlV ^-^(240)^ *15L 3.711- ^cf. ^15. 3.71 1 ^ #§3- 

# ^-7fl(240)^ 7fl (240)^1 S^l §J=?ll £3€ ^ *MH *ll 1 7l^-(100)^ *fl 

2 ^(113)^1 3JL*>?11 ^-^4. 
< 84 > ^ ^.^.( 136 )ch1a-1 #(280)£- 1 71^(110)^1 l ^(liD-i- -f-sj-t!- ^ 

3711- -¥-?fl(240)^l S^V^Hl , -¥-^(240)<Hl JE^*> #(280) -8- ^7l 

^ ^ % #£K> ^(240)^ &r$o\) ^ ^X). -^711(240)1- Jg-^M 

Ai ^-a}-^, Sl«fl ^ ^(136)^11^ *Qr*8i& #(280H Wl^l-ol ^ -g-^ 3. 

711 £4. 
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<85> .g. ^AHHl 2\f>}#, ^ ^-^(136)^1^ #(280)£- X) 1 7)^(110)^ 2 ^ 

(113 HI 4€- 3715. Hfl^l€ -^X) (240 HI 3*r<X <X H7l» ^ % 

2K> -*fX)(240Hl iH} ^3 iA] 



<86> ^A]^1 6 

<87> £ 10^ XI 6 -£*HH ^tt ^€ S^ltt 7fl^Holcf. XI 6 ^*H1 

X]^fe 1^ ^5§-<y # ^-A>H f ^1^1 ^Alofl lOl] ^ 

^XH tflsMb *J*H lofl^sq- ^oj^- M-Bl-tflji zl # 

<88> 10-1; ^-S^, # ^^-(200)^ XI 1 71^(110)^ XI 2 ^(113)X1 «fl*l^lt}. XI 2 

^(113 HI «fl*l€ % SKFH200)*r JfXl (250)1- i^t^. -¥-Xl(250)i=7 ^ 

° S V7 <§°] ^Bfl* £tt ^ = ( beads ;252)1- ^ Hl = (252)#* JI^l 7l^r w>°lo| 
(binder; 254)5. til^(252)»£r X] 1 71^(110)4 # "Ml-* Shil, 

HKlti(254)fe «1^(252)«* S^rRr #^5. Hl = (252)l-2r % M** #>\ 

14 ^ s cfa # ^-i-g- ?M ^ $Xt±. H>«lcl(254)fe XI 1 71 #(110)3 XI 2 ^(113H1 *\ 
^ Hl = (252)l-ol XI 2 ^(113)^5.-^ o^sl^ ^ ^l^cf. nfl , ^1^, 

A HIS. (252)1:3 3.71^ ^S. ^ = 7lM- ^ &*=h 

<89> ^AHlofl XI 1 71^(110)3 XI 2 ^(113)X1 til = (252)1: ^ H}olcl 

(254)5. <X-f-<X^! »l|*l*r<X XI 2 ^(113)^.5. #a><£ ^-(280)^- tili=(252)# SE 
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»>^I ^(254)ofl JH*#(290)°.3. #*J-g-a|)(100W*1 iHJtb #(280)^1 fls. 



<90> ^ Ale^l 7 

<91> £ ll^r Z\] 7 ^AHlofl £ X|^. 7 fl^£o]Cf. 7 ^*H1 

°\}*}$r ^A]ofl 1^ ^- Xl^S}^ lofl J£v&& ^]o^ ^ 

*KH, ^r-XH tfl^H^ ^*H1 1°1H<2}- ^oj^. ^-2. M-Ef^ji zl ^ 

<92> £ 11^- ^S^, % 2^-^(200)^ Xl 1 7l^(H0)^ 1 ^(lll)ol] ^^^4. # ^ 

^(200)^ xl l ^(ni)ofl %^ AQ(2W)°}t\. XI l ^(m)ofl s(tm± XI 

l£(260)£r Xl 1 £(111)3 7\%7)% ^Aj^-cf. 5fl^(260)^ w}^*}Xl 

2^(140)4 Xl 1 71^(110)3 ^ l £(lll)oj ^*Hr ^-i- Xl^lt!: Xl 1 £(111)3 uM*l 

<93> £ 12^ £ 10*11 ti^t XI 1 7]%9\ Xl 1 £ ^ Xl 2 ^<X1 S.^- ^ 

<94> £ 121- ^*l-£, # ^-¥-(200)^ X] 1 71^(110)^ *fl 2 £(113) ^ XI 1 ^(lllH 

2.^ XI 1 7m(110)£] X] 1 ^(lll)oll^ XI 1 # Q^(270)7} ^^SlJl, X) 1 

71^(110)°^ X] 2 ^(llSH^ X] 2 % ^^-(280)7} ^^tf. X] 2 # ^-^(280)^ 
136)oll lx}2\o.3- n^}f)JL, XI 1 # SKHK270)xr Xl 2 # 
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(280HH ^€ SKl^-i: 2x}q°.3. SKM^ ^-?I(136)°1H #^1 3 

<95> ^Al^ojl o)^]-^, 1 71^(110)^ Xl 2 ^(113), *ll 1 71^(110)^ Xl l ^(111)4 

*11 2 ^(113)^] % JH*-¥-* ^ ^^r( 136)^1 Ai ^ 1*V 2*} 



<96> ^Alofl g 

<97> £ 13a^ Xl 8 AjAj^ofl J£A]*V 7B^£o]x4. £ 13b^ £ 

13a^ A ^ ^-cflSoiq-. xl 8 AjAHHHir -g*H 1^ *j-*l^ # Xl^l- 

^ "e A) lofl ^£ £3.^ ^Oj^Cj-. ^Q}*]- «-^ofl cfl*H^ lofl^ 

<98> £ 13a ^ £ 13b» , # ^^-(200)^ ^ ^-^(136)^1^ ik^^ ^-(280)^: 

4*1 3-$ Jitf ^ 5KV#(290H f^sq^-s- ^4. # ^-^(200) 

tt *ll 1 71^(110)^1 2 ^(113)<H1 #SH+ 2l)Ei(295)olcf. ^-^-aj. 2fl€(295)^r 2 

^(113)^1 X^ofl v 7}*g n^-w.(groove)ol4. V 7>*§ ^tf-g- 5>^r #3^]- ^ 

(295)£- °-}= 50/an 2}*1 (pitch)* ^11, #3K> 2fl^(295)Sl 7l^7ll- # 

H^- 7>^cf. ols. o]^l XI 2 ^(ll3)il5.-?-Ei #A>sl^ ^-o) ^ cfsx] £3 
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<99> ^Al^oflA^, %^ 3fl^(295)€- *ll 1 7l^:(110)Sl ^11 2 ^(113)-§- JL-gr <?}■€• 

sJ|€(295):b|- ojz| g:- ^ <g i^H(stamp)» <>l-§-*H 

*r SU4. 



<100> ^a)c^1 9 

<101> £ 14a^ afl 9 ^Al^ofl e^^- ^% £Al*V 7fl^£o]cf. £ 14b^ 

9 ^Alojlo] ^Al^ofl o]^ 7 fl^ £ olrq-. *]] 9 ^AHloflAi 

^ ^*l°fl is} g^-g ^ ^*H1 1^1 #*14 ^^^> 

4. 44*1, -^Hl tfl^H^ ^*H1 1°1H4 ^t!: #s "IJls 44^ =l 

^^>7)s. ^4. 

<102> £ 14al: ^-2:*>^ ( # ^-^(200)^7 ^-^-(136)^1^ 1^3 ^(280)-g: 4*1 ^ 

^X\^ ^.cf 290)^1 #A>S)£S- ^4. ^Al^ojjAi , # ^-A]-«. 

(200)^ *1] 1 7l^:(110)^ 2 ^(113)°fl s|)iel(298H4. #l^> ^^(298)^r 

all 2 ^(113)^ S^JLiM^ l-^l-Tfl 4^H- 3Hr4. ^^l^Hl^i , 

^€(298)^- ^# 3# ^^5. *H*r^ ^ $14. ^*Mr 

(298)2] g-^£r 7}^^ «>^W. °1S <^L«fl 71] 2 ^(llS^S.-f 4 

<103> £ Ubl- #S*>^ ( %q*t ^€(299)^- *1] 1 71^(110)2] 2 ^(113)0-3.-^ ^.^-t.V 

BW^( recess) *8>£% ^ &4. 4^^711, Jfl€(299)£ 44"^ ^^M: # 

tt4. ^*HHH, 4^(299)^ ^\ 44^ SEtt -2-4^ 7)1 
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*fl 2 ^(113)^.5.^ #a>£1^ %9] ^ 1st *]£. k±e.7\) 5"^ 
<104> £ ^Aloflofl^, s. 14a^ afl€(298) i&fe £ 14b ^ #3K> 2fl^(299)^r 

^€ ^ ^-^^ 

-H, ^s^v <=>l-g-*H ^17} ^ ^3HH°fl sfl^* 

^4^4. ¥?I17> ^£ ^ #3HBS S.^) ^f^H ^> 

l 7l^r(110)^r Jl^rJlS. 7}-<lt!: ^ V 3HH *)1 2 <£(113)-g- fc^s. 7><£ 

1 7l^-(110)^ 2 ^(113)^1 #Jtt+ 3fl€(298, 299)^- ^^tb4- 
<ios> oj^HlA^ i ^aI^I gofl ^x}. 71^-^- t}<#?V xj-^jofl 

tfl*H ^^^^0.14, 0]^OH£ Cf<£^. «j.^oH Xj-^O] ^^oll ^-^-A]- ifl^^ ^ 

<106> ^X\c% 1 ifl*) ^AHl 9 ofl o^}<*) ^ofl #S^V 71^ -^SRr % 

■ffe 1 71^(110)^ *fl 2 ^(113H1 «fl<g* ^"-£^ *§^*M4-, 1- 

^^^01 aj)<g,§- f$A$ig - 

<107> Qjj^^Al^oj ^AHl 
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<108> £ 15tT ^ofl ^S^^o] ^7fl §5fl A>Al^olcf. ^Al^oflA^ lg 

<109> £ 151- ^S^, <^^1#*1(700)^ ^^-§-71(400), ^^^1(300), <2^Sa1si|)%| 

(500) ^ ^1(600)# 5.^-^. 

<no> ^^-§-71(400)^ w>^-^(410) ^ wl-Ei-^ (410)^1 ^rtf^^M- ^«fl ufl 

*1€ ^7fl^ ^(420)^.5. o] 3^^]c|-. ^-§-7)(400)^ ^1(300) ^ 

<m> #*1(300)^ #€-§-*H(100) ^ # ^HBK 200)1- ^^-^1(100)^ tfl 

^-ofl ^^M" ^*HH*r ^€4. % ^^-(200)^ 31 (100) ^ ^9" 

°i -^ofl ^^h, ^ ^v^s ^^mcK sh*^ ^^-^ii(ioo)^ 

<H2> <^^S^3ll^(500)^r *J-*1(300HH ^ 

■H^^. °1« ^^^>7l «3«^S^3fl^(500)^: TFT 7l^r(510) ( <^(520), 7} 

#(530) ^ ^J^(540)-g: if-tpcf. 

<ii3> TFT 7l#(510)£: iH^i «H^1^ sMi 4 ^-S- <?]7> 

<114> 71^(530)^: TFT 7l#(510H %^ p^j^S. afl ^ ^ 

<ii5> ^^(520)^8: TFT 7]#(510)3|- ^e^Ei 7l:&(530)Sl X[o]c$ afl^l^cf. 
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<ii6> ^Mg, ^^S^)3fl^(500)2l 71^(530)^1 ofl^l^ A>Al(600)ofl ^| ^><^ 

x]aL, a>a1(600)^ QjijL^. ^-§-7l(400)<Hl ^hEL . a>a1(600)^ S>}^- ^°-3.^ ^ 

^o] q}i£ ofl^S^sfl^ (500)^1 n^^r U-^l ^ ^5*1 ^^(500)61 (400)S^-Ei o] 

<117> ^Ml^>7fl «H1 ^*>^, %n JL-*\5. 

^ 5-^^* 37)1 ^Al^l ^ ^ ^ ^-o. ^ ^ ^X\^ <^^2l ^1 

<118> oV^ £r ^^^1 ^Mltt ^^^^^ Uj-^-^t!- *!*H1# #2:^ 

^€ ^MH^^SHl 7l^M ^3 a}^ ^ 7l# ^^A^Ei ^oiq-^i ^ ^ 
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[^T 1 * 1] 

2] 

*fl l %H1 5a°H, #71 M^l^ 
#7l *H 1 p>^fe A 2 7]^:; 

^71 *fl 1 7l^3f *fl 2 Efl^-Ell- Hfl^S)^ Aj- 7 ] ^ X ^] 2 7l # 

*}°H ^*Hr li-g-M; 

3] 

[^^^- 4] 

^1 3 ^°fl $a<>H, ^"71 ^-g-^-7fl ^ # 7 ] ^) ! ^SHr <#7) A 2 
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[^t 1 * 5] 

^»£r ^ 1 ^ ^ ^"71 ^1 1 S}- p}^^- ^ 2 gJL, #7l #7] 4 

# ^?i 0 l <S^3 a>^ ^2: (serpentine form)* ol-f-S.-^- ^-7) ^ ^ 

*B 3^ *H 1 W ^ ^ 3^ *ll 2 ^71 ^-g-^-^ofl f^^S 

[^t 1 * 6] 

*H 2 5^^, #71 3^ #71 3^ <y=^7> #71 U-g-^MIM #71 

n ^J-fr ^-^AS *Rr #*1 . 

*fl 2 %H1 sa°H, ^"71 # tf^JHr *fl l 7l^ ^ #71 ^#^1 ^ ^ofl m 

^ *fl 1 t i 3 Sr^, #7] *fl 2 71^ * #7l ^1 2 7l^6fl yfl^^ #7l 2^ Si #^-g- *fl 2 

^71 ^ vfl^-ofl 7 >^i % #71 w o >^i 7>^ofl WJ-^* 7HHr 

°d- $!7>JfS ol^-ol^l ^J-g- ^lo^ ^ #*| . 

[^^■« 8] 

*fl 7 *cH &°h, ^-7i *« 2 *HMife * sm-#°i «n*m 7 A^ ^^sls. 3r> 

91 

*fl 8 *cHl A^H, ^7l # «>A>#^ #2}- El^(Ti0 3 )£^ ^^lwCAlzOs)^] 3 
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10] 

*H 7 ^Hl #7l 917}^ #7l ^ ^ofl « 0 ^^r <a^l7l 3tb *ll 

1 ^ ^ *ll 2 #^§- Sf-SRf ^-^.2.5. £^ #*1 . 

11] 

*ll 10 %H] Sl^^, #7l ^11^^ #7l 2 #^8: #7l ^ -g.;^ H<3<H1 wfl*l 
12] 

2 iHl Sl^H, #71 # SKH^ #71 *ll 2 ^ofl #sK> ^<£<d 3* ^HSA 

5. #*1. 

[^^J- 13] 

^1 12 %H1 ^M^i, #71 ^# i|l€^r *ll 2 ^ ^ #71 *ll 1 

^ofl *8#€ *ll l %^-# ^ #7l *)1 l ^ ^ #71 ^>°H1 *)1 2 <8«W 

^i 2 ^# ^ ^-^^ ^ #*i. 

14] 

*ll 13 ^1 91°]*), #71 1 #SK> Sfl^^ 1 H7l# #JL, ^3 # 1 711 

^7} *§^5\JL, #71 2 Sfl^ ^-71 1 3711- ^Jl, #71 ^ ^ #7l 

1 7H^iCf ^ 2 7fl^7l- ^^Sl^ 4^lO_JL £^ ^1. 
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I^n 1 * 15] 

*H 13 *M 9X°]*\, ^7) 1 afl^^r A 1 3.711- gjL, ^^^^11 7fl 

^7} *&<%£[5L, #7) *fl 2 #3K> sfl^ ^-71 4) 1 £17] Jit}- f ^| 2 H711- # JL , #7] ^ 
£3 # ^"71 Tfl 1 7fl^7> ^8 ^ 

16] 

^€ ^o) ^Efl£] -^-^D-i-ol «fl*]^ ^ s^o S ^ ^1. 

17] 

^ 16 %H] 91°]*], ^7) %n^Y ifzmS: 3-7)7} 3* ^r^SLS. ^ 

18] 

19] 

[^^^ 20] 

^ 19 *M 91°]*], ^7) # sKPr^ ^jl 4€- a7l# ^ Tfl 3 3flli 0 U 3J-§- 
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21] 

xi 2 * 0 hi sa<H^. #71 # #71 xi 2 <s ^ #7] 3^ a v°i °n 

^ #*i. 

[3 ^8" 22] 

Xl 2 *J-ofl 5a°H. #7l # I^Hffe -8-71 Xl 2 ^ S^^j 4^7fl7l- M-^>7fl 

V ZL^ti.(groove)l-^ 31 *M <g#^ sfl^o] ^ &^lo S ^ ^1 . 
23] 

XI 22 5a°1>H, #?1 #7l ^A) 7 ]7l 7^^7)1- # 

^ sj-fe #*l. 

24] 

XI 2 flo^, # 7 1 % 3K>^-*r #71 XI 2 ^iLiM^ g $#o_3. 

Xl^^l ^HJ f>}±r #*1. 

I^T 2 -^ 25] 

XI 2 %H1 #71 # n^t^ #71 X| 2 ^o.SJfEi #71 XI 1 

3j XI ^(recess) ^#^1 ^<U 53* S}^ #*1 . 

l^^-ty 26] 

XI 2 *J"X| StM^, #71 # SHPRr #71 X| 2 ^Xl {Hf^X) Hfl^ 7 A^> ^SLS. 
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[3^8" 27] 

% *fl 1 7}#, #7) %#A>^3f V}^^ *fl 2 71 #7] ^1 

1 7lJ&4 2 7}#2\ Efl^elofl Hfl*lSM ^-71 ^fl 1 7)& ^ ^ 2 7]% A}o] 6)) U-g-^ ^TV^ 

S^^M ^-S-¥-7fl * ^71 afl 1 7)*& *fl 2 7m AVolofl ^Kg- ^7flSl ^ 

^71 #^71 tfl^-oflA-l aj-^ <£o_?}7] ^71-^-71]; 
28] 
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[51 5] 
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[S. 13b] 
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